A singular perturbation method is used to obtain the solution of the normal chemical kinetic differential equations in three different types of chemical reactions. The relaxation of a dilute concentration of a diatomic gas in an inert heat bath is examined. This is then modified to consider the situation in which the diatomic molecule has two states which only interact via the atomic species. Finally, the growth and decay of a dense hydrogen plasma is investigated.
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In each case the time phases during the relaxation from a nonequilibrium to an equilibrium distribution are shown explicitly and there is an initial transient phase during which internal relaxation occurs. For the diatomic not involving the two states, the initial transient is followed by a period of dissociation or recombination and, in the case of the hydrogen plasma, this transient is followed by a period of ionization or recombination. During this period, the rate coefficients in both cases are easily obtained fr.om the smallest eigenvalue of the corresponding relaxation matrices.
For the diatomic molecule involving two states, two possible cases arise when considering the behaviour of the system after the initial transient. These depend on the relationship between the ratios of the internal relaxation time to the time for dissociation in each state. The first possibility is that one of the states may dissociate or recombine and that this is then followed by the dissociation or recombination of the second state. During these two time periods, the'rate coefficients for the 
